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,QWURGXFWLRQ
1HZ WUHQGV HPHUJLQJ DURXQG WKH ,QWHUQHW WHFKQRORJLHV DUH FKDQJLQJ WKH ZD\ DERXW KRZ ZHE DQG PRELOH
DSSOLFDWLRQVFDQRIIHUQHZYDOXHVHUYLFHVWRXVHUVLQRUGHUWRVDWLVI\WKHLUQHHGV7KHXVHRIVHPDQWLFPRGHOVWRDFKLHYH
LQWHURSHUDELOLW\WKHLQFOXVLRQRIDJHQWVWRDGGLQWHOOLJHQFHDQGPRELOLW\RUWKHDSSOLFDWLRQRI&ORXG&RPSXWLQJWR
VKDUHUHVRXUFHVDQGWU\LQJHYHU\WKLQJDVDVHUYLFHDUHVRPHWUHQGVLQWKHGHYHORSPHQWRIFXUUHQWZHEDQGXELTXLWRXV
DSSOLFDWLRQV+RZHYHURQHRIWKHPRVWSURPLVLQJWHFKQRORJLHVLQWKHVHILHOGVLVXQGRXEWHGO\UHODWHGWR:HE6HUYLFHV
:6VVLQFHWKH\DUHDEOHWRFUHDWHLQWHURSHUDEOHFRPPXQLFDWLRQVEHWZHHQPDFKLQHVRYHUWKH,QWHUQHWPDQDJLQJDOVR
WKHUHTXHVWVRIELOOLRQVRIZHEDQGGHYLFHVWKDWDUHLQWHUFRQQHFWHGDWDQ\WLPHHYHU\ZKHUH7KLVLVWKHRULJLQRIWKH
FXUUHQW,QWHUQHWRI6HUYLFH,R6
7KH,R6GHVFULEHVDQLQIUDVWUXFWXUHWKURXJKDORJLFDOFROOHFWLRQRI:6VZKLFKXVHVWKH,QWHUQHWDVDPHGLXPWR
RIIHUFKDQJHDGDSWVHOODQGRSHUDWH:6VIRUDQ\FRQVXPHUXVLQJRQHRUPRUH:6HFRV\VWHPV&RQVLGHULQJWKDWD
:6HFRV\VWHPFDQIORRG,QWHUQHWZLWKPDQ\DWRPLFDQGFRPSRVLWHVHUYLFHVLWLVUHTXLUHGWRDSSO\DGLVFRYHU\VWDJH
IRUILQGLQJVHUYLFHVDQGDQH[HFXWLRQVWDJHIRUGHVFULELQJKRZWKHUHDOL]DWLRQRIDVHUYLFHLVFDUULHGRXW,QWKLVOLQH
VHYHUDO UHVHDUFK ZRUNV KDYH SURSRVHG WKH IXVLRQ EHWZHHQ 6HUYLFH 2ULHQWHG$UFKLWHFWXUH 62$ DQG0XOWLDJHQW
6\VWHPV0$6V+RZHYHUZHKDYHFRQVLGHUHGWRXVHWKHDSSURDFKGHILQHGE\3D]WKDWH[SRVHVDJHQWEHKDYLRUV
DV:662$3VHUYLFHVZLWKRXWXVLQJDGLVFRYHU\SURFHVVEXW LQRXUDSSURDFK WKLV LGHD LVH[WHQGHG LQRUGHU WR
VXSSRUW WKH LQWHJUDWLRQRIKHWHURJHQHRXV:6V LQDJHQWEHKDYLRUV ,Q IDFWZHFDQDFFHVV WR62$36LPSOH2EMHFW
$FFHVV3URWRFRO5(67IXO5HSUHVHQWDWLRQDO6WDWH7UDQVIHUDQG'2+$'\QDPLF2SHQ+RPH$XWRPDWLRQ
:6VWRFRPSRVHEDVLFDQGFRPSOH[IXQFWLRQDOLWLHVIURPWKHVHRQHVDQGLQGLUHFWO\KHOSVDJHQWVWRPHHWWKHLUJRDOV
7KRXJK:6VKDYH LPSRUWDQW LPSOLFLW IHDWXUHV IRU WKHGHYHORSPHQWRI VFDODEOHGLVWULEXWHG V\VWHPV VXFKDV WKH
DXWRQRP\WKHVLPSOLFLW\DQGWKHLQWHURSHUDELOLW\WKH\GRQRWKDYHWKHDELOLW\WRDFWLQWHOOLJHQWO\+RZHYHUWKHIDFW
WKDWDWRPLFDQGFRPSRVLWH:6VFDQEHHQFDSVXODWHGZLWKLQWKHEHKDYLRURIDJHQWVDWFRPSLOHWLPHRUDWUXQWLPHZH
FDQDFKLHYHDKLJKHUOHYHORILQWHURSHUDELOLW\DW0$6VOHYHO7KLVLVWKHPDLQUHDVRQZK\ZHSURSRVHDPLGGOHZDUH
DEOH WR EXLOG DJHQWV WKDW VDWLVI\LQJ WKHLU JRDOV E\ XVLQJ GDWD REWDLQHG IURP KHWHURJHQHRXV:6V:H KDYH DOVR
FRQVLGHUHG WKH XVH RI VHYHUDO:6 WHFKQRORJLHV VXFK DV 62$35(67IXO DQG'2+$ 62$3 DQG5(67IXO ZHUH
VHOHFWHGEHFDXVHWKH\DUHFXUUHQWO\WKHPRVWZLGHVSUHDG:6WHFKQRORJLHVIRUWKHGHYHORSPHQWRIWKLVW\SHRIVRIWZDUH
FRPSRQHQWV ,Q DGGLWLRQ ZH KDYH DOVR LQFOXGHG D VSHFLILF :6 WHFKQRORJ\ '2+$ EDVHG RQ
'3:6VXS!VXS!VXS!VXS!'HYLFH3URILOH:HE6HUYLFHEHFDXVHLQXELTXLWRXVVFHQDULRVLWPD\UHTXLUH
OLJKWZHLJKW:6VZKLFKDFWRQVFHQDULRVZLWKOLPLWHGUHVRXUFHV
7KHIXWXUHRIWKH,QWHUQHWDQGHYHQWKHIXWXUHRIWKHZHEDUHPDLQO\IRFXVHGRQEXLOGLQJVPDUWHUDSSOLFDWLRQVZLWK
WKHFDSDFLW\WRVDWLVI\WKHUHTXLUHPHQWVRIWKHIXWXUHXELTXLWRXVZHE,QDSSOLFDWLRQVRIWKLVQDWXUHWKHPRELOLW\DQG
DGDSWDWLRQDUHWZRHOHPHQWDU\DVSHFWVWKDWWKH\DUHVWLOOXQGHULQYHVWLJDWLRQ5HVSHFWWRWKHDGDSWDWLRQZHKDYHXVHG
WKH$'(/($JHQW'\QDPLF(YR/XWLRQDU\DWUXQWLP(PLGGOHZDUHZKLFKRIIHUVWKHDGMXVWPHQWRIDJHQWVE\PHDQV
RIWKHLQMHFWLRQRIH[WHUQDOEHKDYLRUVDWUXQWLPHIRUJLYLQJWRGHYHORSHUVWKHFDSDFLW\WREXLOGWKHVHH[WHUQDOEHKDYLRUV
E\XVLQJ'\QDPLF&OLHQWV'&RUDGGRQVWKDWDOORZLQYRNLQJGLUHFWO\KHWHURJHQHRXV:6VWKDWEHORQJWRGLVWLQFW
VHUYLFHHFRV\VWHPV7KHUHE\$'(/(EHFRPHVDXVHIXOVRIWZDUHWRROIRUFUHDWLQJDJHQWSODWIRUPVWKDWFDQRSHUDWH
LQWHOOLJHQWO\RQXELTXLWRXVVFHQDULRVWKDQNVWRLWVPHFKDQLVPVRIHYROXWLRQVDWUXQWLPHDQGWKHFDSDELOLW\WRZRUNZLWK
:6VLQGHSHQGHQWO\RIWKHLUORFDWLRQDQGWHFKQRORJ\
7KHFRQWHQWRIWKLVSDSHULVVWUXFWXUHGLQILYHVHFWLRQV,Q6HFWLRQZHGLVFXVVVRPHRIWKHUHODWHGZRUNV6HFWLRQ
LQWURGXFHVWKHPDLQFRQFHSWVDVVRFLDWHGZLWKWKHEDVLFXQLWRIWKH,R66HFWLRQSUHVHQWVWKHDUFKLWHFWXUDOPRGHORI
$'(/(WRVXSSRUWDJHQWDFWLRQVDVDFRPSRVLWLRQRIKHWHURJHQHRXV:6V,QDGGLWLRQDGHVFULSWLRQRIWKHDGGRQV
62$3'&5(67'&DQG'2+$'&DUHGHVFULEHG,Q6HFWLRQZHGLVFXVVWKHREWDLQHGUHVXOWVRIWKHHYDOXDWLRQRI
DQ$'(/(DSSOLFDWLRQIRUJLYLQJFRPIRUWWRDVPDUWKRPHWKDWLQFOXGHVDJHQWJRDOVZKLFKDUHDFFRPSOLVKHGXVLQJ
WKHFRPSRVLWLRQRIKHWHURJHQHRXV:6VDQGZHFRPSDUHGZLWKRWKHUVLPLODUDSSOLFDWLRQWKDWVROYHVWKHVDPHDJHQW
JRDOVEXWE\XVLQJHDFKVHUYLFHPRGHOLQGLYLGXDOO\)LQDOO\FRQFOXVLRQVDUHFRPPHQWHG
5HODWHGZRUNV
6RPH\HDUVDJRWKHDSSURDFKHVUHODWHGWRVHUYLFHVDQGDJHQWVKDYHEHHQZRUNHGDVLQGHSHQGHQWVHOIFRQWDLQHG
WHFKQRORJLHVZLWKRXWDQ\LQWHUDFWLRQ+RZHYHULQWKHODVWGHFDGHWKHLQWHJUDWLRQRIERWKDSSURDFKHVKDVZLGHO\EHHQ
DFFHSWHGE\WKHLUFRPSOHPHQWDU\IHDWXUHVIRUEXLOGLQJGLVWULEXWHGRSHQDQGIOH[LEOHDSSOLFDWLRQVZKLFKKDYHOHGWR
VPDUWHUDSSOLFDWLRQVWKDWVDWLVI\WKHGHPDQGRIWKHFXUUHQWXELTXLWRXVZHE$VDUHVXOWRIWKHLQWHJUDWLRQRIWKH0$6
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DQG62$LQWRD0$662$DSSURDFKWKHWHUPVPDUWVHUYLFHZDVGHILQHGWRJLYHDQDQVZHUWRWKHQHHGVRIFXUUHQW
DSSOLFDWLRQVLQUHODWLRQWRWKHDXWRQRP\IOH[LELOLW\DGDSWDELOLW\DQGLQWHURSHUDELOLW\
0$662$LQWHJUDWLRQKDVEHHQFRQFHLYHGLQGLIIHUHQWZD\V,Q7DSLDSURSRVHGDQDUFKLWHFWXUHWRIDFLOLWDWHWKH
LQWHJUDWLRQRIGLVWULEXWHGVHUYLFHVLQWRD0$6ZLWKRXWLQFOXGLQJWKHIXQFWLRQDOLW\LQVLGHWKHDJHQWVWUXFWXUH7RDFKLHYH
WKH0$662$LQWHJUDWLRQLWXVHVDVHUYLFHGLUHFWRU\WRSXEOLVKWKHVHUYLFHVWKDWDQDJHQWRIIHUVWRRWKHUV,Q5\DQG
5DG]LV]HZVNDDOVRSUHVHQWHGDK\EULGDUFKLWHFWXUHIRUWKH0$662$LQWHJUDWLRQEXWLQWKLVFDVHWKHPHFKDQLVPLV
IRFXVHGLQWRWKHFRPPXQLFDWLRQPRGHOWKDWDOORZVLQWHUDFWLRQZLWKH[WHUQDODSSOLFDWLRQVXVLQJDGGRQVVXFKDV:6'&
:HE6HUYLFH'\QDPLF&OLHQW%XWLWLVRQO\OLPLWHGWRFRQVXPH62$3VHUYLFHV,QWKHVDPHZD\+HUUHUDSUHVHQWHG
LQ  DQDUFKLWHFWXUHQDPHG6HUYLFH2ULHQWHG&URVV OD\HU LQI5$HVWUXFWXUH IRU'LVWULEXWHG VPDUW(PEHGGHGGHYLFHV
62&5$'(6WRLQWHJUDWH0$6DQG62$LQLQGXVWULDODXWRPDWLRQ,WXVHVD'HFLVLRQ6XSSRUW6\VWHP'66SURFHVV
WRVHOHFWWKHDGHTXDWHVHUYLFHVEHIRUHGRLQJWKHLQYRFDWLRQ%XWDOVRLWLVOLPLWHGIRULQYRNLQJ':36VHUYLFHV,Q
)HUQDQGH]9LOODPRUSUHVHQWHGDQDUFKLWHFWXUHIRUWKHGLVFRYHU\RI5(67IXOVHUYLFHVDQGFRQWHQWRQWKHZHEXVLQJ
%HOLHI'HVLUH,QWHQWLRQ %', DJHQWV WKDW SHUIRUPSODQVEDVHGRQ WKH LQGXFWLRQRI UXOHV IRU GLVFRYHU\ LQ D5(67
DUFKLWHFWXUHVW\OH+RZHYHURWKHUPHFKDQLVPVIRUPHUJLQJ0$6DQG62$WKDWGRQRWPDNHXVHRIDVHUYLFHGLVFRYHU\
SURFHVVLVSUHVHQWHGE\3D]LQ+HFRQVLGHUHGWKDWDFWLRQVRIDJHQWVFDQEHH[SRVHGDVIXQFWLRQDORUSURFHVV:6V
IRUSHUIRUPLQJFRPSOH[WDVNVE\PHDQVRIDGGLWLRQDOFRPSRQHQWVVXFKDV:6,*:HE6HUYLFHV,QWHJUDWLRQ*DWHZD\
RU:6-$'(:HEVHUYLFHVLQ-DYD$JHQW'HYHORSPHQW)UDPHZRUN
$VZHFDQQRWHWKHDUFKLWHFWXUHVSURSRVHGIRUWKH0$662$LQWHJUDWLRQDWSUHVHQWDUHIRFXVHGWRLQYRNHRQO\DQ
LQGLYLGXDO:6VFDWHJRU\EHWZHHQWKHIROORZLQJRQHV62$35(67IXO'3:6RURWKHUV7KHVHOHFWLRQRIRQHRIWKHVH
FDWHJRULHV LVQRWDVLPSOH WDVNDQGPDLQO\GHSHQGVRQ WKHQDWXUHRI WKHDSSOLFDWLRQ WRGHYHORS+HQFH LQVWHDGRI
FKRRVLQJDVSHFLILFFDWHJRU\RI:6VWRGHYHORSXELTXLWRXVVPDUWDSSOLFDWLRQVWKHVRIWZDUHDQDO\VWRXJKWWRFRQVLGHU
WKHHYDOXDWLRQRISHUIRUPDQFHEHWZHHQ:6VEDVHGRQ62$3DQG5(67IXO5HJDUGLQJWKLVLVVXHPDQ\ZRUNV
KDGHYDOXDWHGWKHSHUIRUPDQFHEHWZHHQWKHVHWZRFDWHJRULHVRI:6V,QJHQHUDOWKHUHVXOWVVKRZWKDW5(67IXO:6V
KDYHEHWWHUUHVSRQVHWLPHFRPSDUHGWR62$3VHUYLFHVEHFDXVHWKH\FRQVXPHOHVVDPRXQWRIPHPRU\LQFRQWUDVW
ZLWK62$3:6VDQGWKHVL]HRIWKHPHVVDJHVDUHUHODWLYHO\VPDOOHUWKDQLQ62$3:6V
)RUJHWWLQJWKHLQWHURSHUDELOLW\LQDV\VWHPLWUHTXLUHVWKHLQFOXVLRQRIPHFKDQLVPVWKDWDOORZWKHFRPPXQLFDWLRQ
ZLWKH[WHUQDOV\VWHPV7RDFKLHYHLWDW62$OHYHOLWLVSRVVLEOHWRFUHDWHFRPSRVLWLRQVRI:6VVWDUWLQJIURPDWRPLF
DQG FRPSRVLWH VHUYLFHV E\ DGRSWLQJ D VSHFLILF VHUYLFH FRPSRVLWLRQPRGHO $ UHYLHZ RI WKHPDLQPHFKDQLVPV LV
SUHVHQWHGLQWRFRPSRVH62$3VHUYLFHVWKDWLQFOXGHFRPSRVLWLRQPRGHOVEDVHGRQRUFKHVWUDWLRQFKRUHRJUDSK\
ZRUNIORZRUSODQQLQJPHWKRGV WRGHSOR\ VHUYLFH FRPSRVLWLRQ LQ DPDQXDO VHPLDXWRPDWLF RU DXWRPDWLFZD\ RU
GLIIHUHQWVWUDWHJ\WRPDNHXSWKHFRPSRVLWLRQEDVHGRQDVWDWLFRUG\QDPLFVHOHFWLRQRI:6V
7KHVHFRPSRVLWLRQPRGHOVRQO\FDQEHFDUULHGRXWE\XVLQJPDLQO\ WKH%XVLQHVV3URFHVV([HFXWLRQ/DQJXDJH
:6%3(/ VWDQGDUGV DOWKRXJK LW LV DOVR SRVVLEOH WR DFKLHYH LW E\ XVLQJ RWKHU ODQJXDJHV VXFK DV:HE 6HUYLFHV
&KRUHRJUDSK'HVFULSWLRQ/DQJXDJH:6&'/%XVLQHVV3URFHVV0RGHOOLQJ/DQJXDJH%30/6HPDQWLF0DUNXS
IRU:HE6HUYLFHV2:/6RU:HE6HUYLFH0RGHOOLQJ)UDPHZRUN:60)+RZHYHUPDQ\RIWKHVHVWDQGDUGVDUH
RQO\FRPSDWLEOHZLWK62$3VHUYLFHVDQGQRWWRVXSSRUWKHWHURJHQHRXV:6V7KDWLVWKHUHDVRQEHFDXVHWKH:6'/
ODQJXDJHFDQDOUHDG\GHVFULEH5(67IXOVHUYLFHVDQGWKHUHIRUHDOVRFRXOGEHFRPSRVHGE\PHDQVRI%3(/RU
XVLQJ5(670/DVSURSRVHV9LHLUDLQ2WKHUDSSURDFKHVDV5RGULJXH]SUHVHQWHGDKLJKOHYHOVHUYLFHFRPSRVLWLRQ
PRGHOEDVHGRQ'2+$VHUYLFHVWRLPSURYHWKHGDWDKDQGOLQJPDQDJHGE\GHYLFHVLQ,R7VFHQDULRVE\XVLQJGHYLFH
VHUYLFHVWKDWHQFDSVXODWHWKHIXQFWLRQDOLW\DQGUHVWULFWLRQVRISK\VLFDOGHYLFHV,QFRQWUDVW*DUULJDSURSRVHGDVLPLODU
PHFKDQLVPIRUFRPSRVLQJ5(67IXOLQVWHDGRI62$3:6V+RZHYHUIHZZRUNVH[SORUHGLUHFWO\WKHFRPSRVLWLRQRI
KHWHURJHQHRXV:6V7KXV/HHSURSRVHGWKHFRPSRVLWLRQRIKHWHURJHQHRXV:6VFRPELQLQJ62$3QRQ62$3DQG
QRQZHEVHUYLFHVLQRUGHUWRGHILQHFRPSOH[WDVNV
$'(/(DQG0$662$DSSURDFKIRU,R7
,QWHUQHWRI7KLQJVDQG,QWHUQHWRI6HUYLFHV
$Q,QWHUQHWRI7KLQJV,R7VFHQDULRLVDPRGHUQZLUHOHVVHQYLURQPHQWZKHUHWKHUHLVDSHUYDVLYHSUHVHQFHRI
HOHFWURQLFWKLQJVRUVPDUWREMHFWVZKLFKDUHDEOHWRLQWHUDFWZLWKRWKHUVVKDULQJLQIRUPDWLRQFRRSHUDWLQJZLWKQHDUHVW
GHYLFHVDQGFRRUGLQDWLQJGHFLVLRQV7RDFKLHYHWKHEDVLFIXQFWLRQDOLW\UHTXLUHGE\WKLVNLQGRIVFHQDULRV$O)XTDKD
VSHFLILHVWKDWWKHGHOLYHU\RI,R7DSSOLFDWLRQVQHHGVWRGHILQHDVHWRIVL[PDLQHOHPHQWVVXFKDVLGHQWLILFDWLRQVHQVLQJ
FRPPXQLFDWLRQFRPSXWDWLRQVHUYLFHVDQGVHPDQWLF7KHUHIRUH ,R6SOD\VDQ LPSRUWDQW UROH LQ ,R7DSSOLFDWLRQV
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EHFDXVHLWSURYLGHVPHFKDQLVPVWKDWDOORZSHRSOHWRXVHGHYLFHVDQGVPDUWREMHFWVZKLFKSHUIRUPDFWLRQVE\PHDQV
RI:6VEHORQJLQJWRRQHRUPRUHVHUYLFHHFRV\VWHPV
6LQFHVHUYLFHVDUHRQHRIWKHPDLQVL[HOHPHQWVFRQVLGHUHGE\DQ,R7DUFKLWHFWXUHEHLQJWKH:6VWKHPRVWQDWXUDO
ZD\ WR LPSOHPHQW WKHP WKH\ WXUQ LQWR D YHU\ LPSRUWDQW FRPSRQHQW LQ ,R7 VFHQDULRV&XUUHQWO\ WKHUH DUH VHYHUDO
PRGHOVVXFKDV62$35(67IXO'3:6'2+$DPRQJRWKHUVZKLFKRIIHUVGLIIHUHQWIHDWXUHV
0$662$DSSURDFKDQGKHWHURJHQHRXV:6V
,R7VFHQDULRVUHTXLUHQRUPDOO\FHUWDLQOHYHORILQWHOOLJHQFHWKDWRSWLPL]HWKHDFTXLVLWLRQDQGPDQDJHPHQWRIGDWD
UHVRXUFHVDQGGHYLFHVFRQQHFWHGWRWKHQHWZRUNDQ\WLPHDWHYHU\ZKHUH7KLVLVWKHPDLQUHDVRQZK\WKHLQWHJUDWLRQ
RIVHUYLFHVDQGDJHQWVFRXOGEHDQLPSRUWDQWFKDOOHQJH
$QDUFKLWHFWXUHWKDWIXVHV0$6DQG62$UHTXLUHVDWILUVWLQVWDQFHFRPSRQHQWVWKDWDOORZFRQVXPLQJ:6VDOUHDG\
LPSOHPHQWHG,QWKLVUHJDUGZHKDYHLPSOHPHQWHGWKUHHDGGRQVFRPSDWLEOHZLWK62$35(67IXODQG'2+$DVLV
VKRZQLQ)LJ7KHVHWKUHHVHUYLFHPRGHOVZHUHVHOHFWHGEHFDXVHWKH\FRYHUVWKH:6WHFKQRORJ\VSHFWUXPZLWK
LPSRUWDQWIHDWXUHVWKDWDUHXVHIXOIRU,R7VFHQDULRV

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

)LJ$'(/(DUFKLWHFWXUHDQG62$35(67DQG'2+$'\QDPLF&OLHQWV
&RQFHUQLQJ WR WKHFRQVXPSWLRQVHUYLFH WKHPDLQSURFHVVSHUIRUPHGE\HDFK'& LVEDVHGRQ UHTXHVWUHVSRQVH
FRPPXQLFDWLRQSURFHVV,QWKHFDVHRI62$3:6VWKHFOLHQWFRQVXPHVWKHRSHUDWLRQVLQFOXGHGLQWKHVHUYLFHFRQWUDFW
LPSOHPHQWHGWKURXJK:6'/2QWKHRWKHUKDQGLQWKH5(67IXOPRGHOWKHUHTXHVWLVPDGHXVLQJD8QLIRUP5HVRXUFH
,GHQWLILHU85,DQ+773PHWKRG*(73873267'(/(7(DQGDW\SHRIPHVVDJHUHSUHVHQWDWLRQ;0/-621
DPRQJRWKHUVWRDFFHVVWRWKHUHTXHVWHGUHVRXUFHGHSOR\HGE\WKH5(67VHUYHU)LQDOO\WKH'2+$VHUYLFHPRGHO
H[SORUHVGHYLFHVLQWHUQDOO\IRUILQGLQJVHUYLFHVDOWKRXJKWKHDFFHVVWRRWKHUVHUYLFHVLVFDUULHGRXWE\PHDQVRIWKH
85/RIWKHLUVHUYLFHFRQWUDFWVDOVRGHVFULEHGLQ:6'/EXWLVVWDQGDUGIRU'3:6VHUYLFHV1H[WZHGHVFULEHHDFK
DGGRQDQGWKHVWDJHVIRUXVHHDFKRQHRIWKHP
x 62$3'\QDPLF&OLHQW62$3'&)RULQYRNLQJ62$3:6VZHKDYHGHYHORSHGD'&IROORZLQJWKHEDVLVRI
:6'&7KHILUVWUHTXLUHGVWHSLVWRFUHDWHDQHZLQVWDQFHRIG\QDPLFFOLHQWV6RDS'&7KHLQVWDQFHLVLQLWLDOL]HG
E\XVLQJDPHWKRGQDPHGLQLWLDOL]HHPSOR\LQJWKHLQIRUPDWLRQUHFRYHUHGIURPDYDOLG:6'/VHUYLFHFRQWUDFW
DFFHVVLEOH WKURXJK DQ85/RI WKH VSHFLILF 62$3:67KHQ WKH VHUYLFH FDQ EH FDOOHG E\ XVLQJ WKHPHWKRG
LQYRNH6HUYLFH675,1*RULQYRNH6HUYLFH-621LQFOXGLQJWKHVSHFLILFRSHUDWLRQDQGWKHOLVWRISDUDPHWHUVDQG
WKHLUYDOXHV7KLV'&DFFRPSOLVKHVWKHUHTXHVWUHVSRQVHE\WKHH[FKDQJLQJRI62$3PHVVDJHVEHWZHHQ'&DQG
WKH:6SURYLGHU
x 5(67 '\QDPLF &OLHQW 5(67'& 7R FRQVXPH 5(67IXO :6V ZH KDYH GHYHORSHG D QHZ '& VLPLODU WR
62$3'& 7KH LQVWDQWLDWLRQ LV GRQH IURP G\QDPLFFOLHQWV5HVW'& VLPLODUO\ WR DERYH ,W GRHV QRW UHTXLUH DQ
LQLWLDOL]DWLRQVWDJHEXWLWLQYRNHVGLUHFWO\WKHVHUYLFHVHQGLQJDYDOLG85,WKHUHVRXUFHUHTXHVWHGDQGWKHYDOXH
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RUDVHWRIYDOXHVXVLQJDOLVWDVSDUDPHWHUV7KHUHVSRQVHLVGHOLYHUHGDVD6WULQJREMHFWRUD-VRQ2EMHFW
x '2+$'\QDPLF&OLHQW '2+$'&7KHH[HFXWLRQRI WKH'2+$:6V LVFDUULHGRXW E\ WKH LQVWDQWLDWLRQRI
G\QDPLFFOLHQWV'RKD'&7KHQWKHH[HFXWLRQRIWKHPHWKRGLQLWLDOL]HJLYHVDFFHVVWRGHYLFHVDQGWKHLUUXQQLQJ
VHUYLFHVRQWKHVXEQHWWKURXJKSDVVLQJWKH85/RIWKH:6'/VHUYLFHFRQWUDFWDVSDUDPHWHU7KHQWKHLQYRFDWLRQ
FDQ EH H[HFXWHG WKURXJK WKH PHWKRG LQYRNH6HUYLFH675,1* RU LQYRNH6HUYLFH-621 SDVVLQJ WKH VSHFLILF
RSHUDWLRQDOLVWRISDUDPHWHUVDQGWKHLUYDOXHV7KHUHVXOWVRIUHTXHVWVDUHGHOLYHUHGDVD6WULQJRUD-VRQ2EMHFW
5HJDUGLQJWRWKH0$6VLGHZHKDYHDSSOLHGWKH$'(/(PLGGOHZDUHEDVLV)LJDOVRVKRZVWKHIRXUSULPLWLYH
OD\HUVJRYHUQDQFHG\QDPLFUHDFWLYHHYROXWLRQFRQWURODQG-$'(DJHQWVWKDWFRPSRVHWKHDUFKLWHFWXUHRIWKLVWRRO
+RZHYHUZHKDYHDGGHGDQHZOD\HUQDPHG$GGRQV'\QDPLF&OLHQW/D\HUWKDWDOORZVWKHDFFRPSOLVKPHQWRIWKH
DJHQWJRDOVE\DFFHVVLQJWRKHWHURJHQHRXV:6V7KHUHIRUHRXUDSSURDFKLVDEOHWRHYROYHEDVHGRQDQRUPDWLYHPRGHO
*RYHUQDQFH/D\HUIRUPHGE\QRUPVWKDWDIIHFWRQHRUPRUHDFWLYHDJHQWLQVWDQFHV-$'($JHQW/D\HU(DFKQRUP
LVOLQNHGWRRQHH[WHUQDOEHKDYLRUZKLFKLVLQWURGXFHGZLWKLQWKH0$6DWUXQWLPHDQGLQMHFWHGWRDFWLYHDJHQWVDIIHFWHG
E\ WKH QRUP DVVRFLDWHGZLWK WKH EHKDYLRU (YROXWLRQ&RQWURO /D\HU 7KXVZKHQ DQ DGDSWDWLRQ LV UHTXLUHG LW LV
SRVVLEOHWRDGGQHZQRUPVDQGWKHFRUUHVSRQGLQJEHKDYLRUZLWKRXWVWRSSLQJWKHV\VWHP7KH$GGRQV'\QDPLF&OLHQW
/D\HULQWHJUDWHVWKUHHGLVHQJDJHGDGGRQVWKDWLQFOXGHPHWKRGVIRULQYRNLQJ62$35(67IXODQG'2+$:6VIURP
DQH[WHUQDOEHKDYLRUWHPSODWH0$662$LQWHJUDWLRQLVFDUULHGRXWKHUHEXWDGRSWLQJWKHFULWHULDSURSRVHGE\/HH
ZKHUHWKHFRPSRVLWLRQRIFRPSOH[DFWLRQVLVSHUIRUPHGE\PHDQVRIKHWHURJHQHRXVVHUYLFHVDQGQRWOLPLWHGRQO\WR
RQHVHUYLFHFDWHJRU\DVLVSUHVHQWHGLQ
(YDOXDWLRQ
'HILQLWLRQRIDVFHQDULR
:HKDYHFRQVLGHUHGDVFHQDULRZKHUHDVPDUWKRPHNHHSVPDLQWDLQLQJWKHOHYHOFRPIRUWWRWKHLQKDELWDQWV7KH
OHYHORIFRPIRUWFDQEHDFKLHYHGE\UHJXODWLQJVRPHVSHFLILFSDUDPHWHUVHJOLJKWOHYHOWHPSHUDWXUHRUKXPLGLW\
LQGLYLGXDOO\RUFROOHFWLYHO\7KHVPDUWKRPHV\VWHPKDVWRORRNRXWWKDWWKHFRPIRUWSDUDPHWHUVDUHDFFRPSOLVKHGDQG
VKRXOGDFWLYDWHDXWRPDWLFDOO\ WKHFRUUHVSRQGLQJDFWXDWLQJGHYLFHVHJDLUFRQGLWLRQLQJV\VWHP+9$&KHDWLQJ
ZKHQWKHV\VWHPVLVRXWVLGHRIWKHXVHUFRQVLJQV
)RUDFFRPSOLVKLQJ WKHDERYH UHTXLUHPHQWV LQ$'(/(ZHKDYHVHOHFWHGVRPHVSHFLILFSDUDPHWHUVVXFKDV WKH
WHPSHUDWXUHRUWKHKXPLGLW\+RZHYHUWKHV\VWHPFDQEHVFDOHGDGGLQJQHZSDUDPHWHUVRUE\IXVLQJWKHLQIRUPDWLRQ
EHWZHHQVRPHPHDVXUHGSDUDPHWHUV)LJLOOXVWUDWHVWKHFRPSRQHQWVRIWKHV\VWHP
7KHGHYHORSPHQWRIWKHVPDUWKRPHV\VWHPKDVIROORZHGWKHQH[WVWDJHVLLQVWDOODWLRQDQGGHSOR\PHQWRIVHQVRUV
DQGGHYLFHVWHPSHUDWXUHDQGKXPLGLW\VHQVRUV+9$&V\VWHPDQGDFWXDWRUFRQWUROOHULLFUHDWLRQRIDOOWKH:6V
UHTXLUHGWRJHWDFFHVVWRWHPSHUDWXUHKXPLGLW\DQG+9$&UHJXODWRUDQGD:6QDPHG+LVWRUL]HIRUVWRULQJGDWDRI
DQ\ PHDVXUHPHQW ZLWK D WLPHVWDPS LLL VHDUFKLQJ RI SXEOLF :6V WKDW SURYLGH PHWHRURORJLFDO GDWD HJ
<DKRR:HDWKHU6HUYLFHEDVHGRQ5(67IXOPRGHOLYFUHDWLRQRIWKHDJHQWVVXFKDVWHPSHUDWXUHKXPLGLW\+9$&
FRQWUROOHUDQGFRPIRUWDJHQWVYFUHDWLRQRIWKHQRUPVLHIURP1WR1DQGILQDOO\YLWKHFUHDWLRQRIWKHH[WHUQDO
EHKDYLRUVOLQNHGWRWKHFUHDWHGQRUPVWKDWLQYRNHWKH:6VDWVHUYLFHOD\HU
,QDGGLWLRQ)LJDOVRVKRZVDQLOOXVWUDWLRQRIWKHEDVLFSLHFHVRI$'(/(PLGGOHZDUHRQFHWKHSK\VLFDOGHYLFHV
KDYHEHHQGHSOR\HG$FFRUGLQJWRLLZHGHYHORSHGWKH7HPSHUDWXUH6HUYLFHDQGWKH+9$&&RQWUROOHU6HUYLFHEDVHG
RQWKH'2+$PRGHOWKH+XPLGLW\6HUYLFHHPSOR\HGD62$3PRGHODQGWKH+LVWRUL]H6HUYLFHZLWKD5(67IXOPRGHO
,QWKLVZD\ZHFDQFRQWUDVWWKHDFKLHYHGUHVXOWVE\XVLQJKHWHURJHQHRXV:6V$OOWKHVH:6VZHUHGHYHORSHGLQ-DYD
XVLQJ'2+$PLGGOHZDUHLQWKHFDVHRI'2+$:6V-$;:6-DYD$3,IRU;0/:6VIRU62$3:6VDQG-$;
56-DYD$3,IRU5(67IXO:6VIRU5(67IXO:6V7KHODVWWZR:6VZHUHGHSOR\HGRQDORFDO*ODVVILVKVHYHUWR
DYRLGDSRVVLEOHGHSHQGHQF\ZLWKWKH,QWHUQHWFRQQHFWLYLW\
2QFHWKH:6VZHUHGHSOR\HGZHFDQDGMXVWWKHH[HFXWLRQRI$'(/(LQEDVHRIWKHGHILQHGUHTXLUHPHQWVLQWKH
QRUPDWLYH7KHUHIRUHDQ$'(/(JHQHULFDJHQWZDVFUHDWHGXVLQJDQDJHQWWHPSODWHZLWKWKHVDPHEDVLFEHKDYLRUIRU
HDFK UHTXLUHG DJHQW W\SH 7HPSHUDWXUH$JHQW +XPLGLW\$JHQW +9$&&RQWUROOHU$JHQW DQG &RPIRUW$JHQW $V D
FRQVHTXHQFH RI WKLV $'(/( FRXOG FRPSLOH DXWRPDWLFDOO\ WKHVH WHPSODWHV DQG FRXOG JHQHUDWH WKH FRUUHVSRQGLQJ
H[HFXWDEOHLQRUGHUWRFUHDWHWKHDJHQWLQVWDQFHV7KHDGRSWLRQRIDJHQHULFEHKDYLRUHPSODFHVWKHDVVXPSWLRQRID
VSHFLILFEDVHEHKDYLRUVXFKDVWKHVXSSRUWRIWKHLQMHFWLRQRIH[WHUQDOEHKDYLRUV


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)LJ6PDUWKRPHVFHQDULRIRUDGGLQJVHUYLFHRIFRPIRUWRIWHPSHUDWXUHXVLQJ$'(/(PLGGOHZDUHDQGKHWHURJHQHRXV:6V
(DFKDJHQWLQVWDQFHVKRXOGKDYHDEHKDYLRUWKDWLVQRW\HWGHILQHG+RZHYHUQH[WZHZLOODVVLJQWKHLUH[SHFWHG
EHKDYLRUDVLVVKRZQLQ)LJ,QWKHFDVHRIWKH7HPSHUDWXUH$JHQWLWVKRXOGDFKLHYHWHPSHUDWXUHYDOXHVVHDUFKLQJD
VSHFLILF:6IURPWKH\HOORZSDJHVZKLOHWKH+XPLGLW\$JHQWORRNVIRUDVSHFLILF:6WRJHWKXPLGLW\YDOXHV6LPLODUO\
WKH+9$&&RQWUROOHU$JHQWFRXOGILQGUHJXODWLRQVWUDWHJLHVRQ\HOORZSDJHVWRDSSO\WRDQDFWXDWRUV\VWHPLQRUGHUWR
NHHSDWHPSHUDWXUHFRQVLJQZKLOHWKH&RPIRUW$JHQWFRXOGJLYHFRPIRUWIURPYDOXHVJLYHQE\ERWK7HPSHUDWXUH$JHQW
DQG+XPLGLW\$JHQW,WLVSRVVLEOHWRKDYHDFRRSHUDWLYHEHKDYLRUHJWKH&RPIRUW$JHQWFRXOGSURILWWKHYDOXHVRI
WHPSHUDWXUHKXPLGLW\RUDQRWKHUSDUDPHWHUWKDWRWKHUDJHQWVPD\VKDUHZLWKLW
7KHDJHQWVFDQVHOHFWDWDQ\PRPHQWWKHUHTXLUHG:6VIURPDOLVWRIDYDLODEOH:6VIURPDFDWDORJRI\HOORZSDJHV
ZKHQWKHDJHQWQHHGWKHUHVRXUFHVRUIXQFWLRQDOLW\HQFDSVXODWHGLQD:6RVHYHUDO:6VWRDFFRPSOLVKWKHLUJRDOV,Q
WKHFDVHRI7HPSHUDWXUH$JHQWZHUHJLVWHUHGWKH7HPSHUDWXUH6HUYLFHIRU+XPLGLW\$JHQW WKH+XPLGLW\6HUYLFHDQG
ILQDOO\ IRU +9$&&RQWUROOHU$JHQW WKH+9$&&RQWUROOHU6HUYLFH:H DOVR UHJLVWHUHG WKH+LVWRUL]H6HUYLFH IRU ERWK
7HPSHUDWXUH$JHQWDQG+XPLGLW\$JHQW
/DWHUZHQHHGHGWRFUHDWHWKH$'(/(QRUPVDQGWKHLUFRUUHVSRQGLQJH[WHUQDOEHKDYLRUV7KHQRUPV11DUH
FUHDWHG IURP XVHU UHTXLUHPHQWV 7KH QRUP 1 GHILQHV WKDW WKH DJHQW LQVWDQFH FUHDWHG IURP WKH
7HPSHUDWXUH$JHQW7HPSODWHKDVWRJHWWKHFXUUHQWYDOXHRIWHPSHUDWXUHZKLOH1VSHFLILHVWKDWWKHDJHQWLQVWDQFHEXLOW
IURP+XPLGLW\$JHQW7HPSODWHKDVWRREWDLQWKHFXUUHQWYDOXHRIKXPLGLW\2QWKHRWKHUKDQGWKHQRUP1HVWDEOLVKHV
WKH REOLJDWLRQ IRU WKH DJHQW LQVWDQFH FUHDWHG IURP WKH +9$&&RQWUROOHU$JHQW7HPSODWH WR FRQWURO WKH DFWXDWRU
PHFKDQLVPIRUKDQGOLQJ WKH+9$&V\VWHPDFFRUGLQJ WR WKH&RPIRUW$JHQW UHTXHVWV)LQDOO\1GHILQHV WKHDJHQW
LQVWDQFH FUHDWHG IURP&RPIRUW$JHQW7HPSODWH WKDW KDV WR WKH DOORZ FRPPXQLFDWLRQ SURFHVV ZLWK WKH WKUHH DJHQWV
DOUHDG\GHWDLOHGRUZKLFKHYHURQHWKDWFDQFRRSHUDWHZLWKGDWDIRUFDUU\LQJRXWWKHJLYLQJFRPIRUWSURFHVV
$IWHU WKH FUHDWLRQ RI WKH QRUPV ZH OLQNHG HDFK RQH WR DQ H[WHUQDO EHKDYLRU ,Q WKH FDVH RI WKH
7HPSHUDWXUH0DQDJH%HKDYLRUDQG+XPLGLW\0DQDJH%HKDYLRUZHGHYHORSHGDPHFKDQLVPWRVHDUFKRQ\HOORZSDJH
WKH:6VWKDWJLYHWKHWHPSHUDWXUHDQGKXPLGLW\SDUDPHWHUVUHVSHFWLYHO\7KH+9$&0DQDJH%HKDYLRUHQFDSVXODWHV
WKHUHTXLUHGIXQFWLRQDOLW\IRUILQGLQJ:6VWKDWSURYLGHVUHVRXUFHVRUGHYLFHVZKLFKFDQPRGLI\WKHURRPWHPSHUDWXUH
%HFDXVH ZH SUHYLRXVO\ UHJLVWHUHG WKH 7HPSHUDWXUH6HUYLFH +XPLGLW\6HUYLFH +9$&&RQWUROOHU6HUYLFH DQG
+LVWRUL]H6HUYLFHRQWKH\HOORZSDJHVWKH7HPSHUDWXUH$JHQWLVFDSDEOHWRILQGWKH*HW7HPSHUDWXUHDQG+LVWRUL]H
RSHUDWLRQVWKH+XPLGLW\$JHQWFDQORFDWHWKH*HW+XPLGLW\DQG+LVWRUL]HRSHUDWLRQVDQG+9$&&RQWUROOHU$JHQW
DOVRFDQGLVFRYHUWKH6HW+9$&7HPSHUDWXUHRSHUDWLRQ2QWKHRWKHUKDQG&RPIRUW%HKDYLRUHQFORVHGDGLIIHUHQW
EHKDYLRU ZKLFK LQYROYHV 7HPSHUDWXUH$JHQW DQG +XPLGLW\$JHQW IRU REWDLQLQJ YDOXH SDUDPHWHUV DQG
+9$&&RQWUROOHU$JHQWWRUHJXODWHWKHURRPWHPSHUDWXUH,QWKLVFDVH&RPIRUW%HKDYLRUVHW),3$FRPPXQLFDWLRQVZLWK
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WKHFRUUHVSRQGLQJDJHQWV
:LWKWKHDFFRPSOLVKPHQWRIWKHVHXSGDWHVZHVROYHGWKHZKROHXVHUUHTXLUHPHQWVDGDSWLQJWKHVPDUWKRPHV\VWHP
DWUXQWLPHDSSO\LQJWKH0$662$DSSURDFKDQGFRQVXPLQJ:6VRIGLIIHUHQWVHUYLFHVHFRV\VWHPV
,QRUGHUWRWHVWWKH$'(/(EHQHILWVZHFKDQJHGWKHDFWLYHQRUPVRIWKHVPDUWKRPHDGGLQJDQHZQRUP7KLV
DOORZV WRYHULI\ LI$'(/(FDQDGDSWDXWRPDWLFDOO\ WR WKHQHZ LPSRVHG UHTXLUHPHQWV IURP WKHDFWLYHQRUPV)RU
H[DPSOHZHKDYHFRQVLGHUHGDQHYROYLQJSURFHVVWKDWFKDQJHWKHRSHUDWLQJPRGHRIWKHV\VWHPDOUHDG\EXLOW,QWKLV
FDVHWKHQHZXVHUUHTXLUHPHQWFRQVLVWVLQDV\VWHPDGDSWDWLRQWRDGRSWDQHQHUJ\VDYLQJSROLF\GHILQHGLQWKHQRUP
1ZKRVHIXQFWLRQDOLW\LVHQFDSVXODWHGRQWKH(QHUJ\6DYLQJ&RPIRUW%HKDYLRU7KLVSROLF\LQYROYHVWKHUHJXODWLRQRI
WKH+9$&V\VWHPDFFRUGLQJWRWKHZHDWKHUIRUHFDVWDQGQRWRQO\XVLQJWKHGDWDPHDVXUHGE\VHQVRUV7RDFFRPSOLVK
WKLVQHZUHTXLUHPHQWZHDGGHGDQHZDJHQWQDPHG)RUHFDVW$JHQW WKDWREWDLQVZHDWKHUGDWDVXFKDVWHPSHUDWXUH
KXPLGLW\UDLQVRUVQRZIDOOIURP<DKRR:HDWKHU6HUYLFH7KHQWKLVDJHQWFDQLQIRUPLQDGYDQFHWRWKH&RPIRUW$JHQW
WKDWFRQWUROVWKH+9$&V\VWHPLQRUGHUWRDYRLGWXUQLQJRQWKHV\VWHPRQSHDNKRXURUMXVWZKHQLWLVYHU\FROGRU
YHU\KRW2QFRQFOXVLRQWKHV\VWHPFDQFKDQJHWKHRYHUDOOEHKDYLRULQIOXHQFHGE\WKHH[HFXWLRQRIWKHDFWLYHDJHQWV
LQRUGHUWRVDWLVI\WKHDFWLYHQRUPVDFFRUGLQJWRWKHFXUUHQWXVHUUHTXLUHPHQWV7KHDXWRPDWLFDGDSWDWLRQVRIWKHV\VWHP
FDQDOVRRFFXUZKHQWKHDJHQWFDQQRWDFFHVVWRVSHFLILF:6RUWKHDJHQWFDQVHDUFKDQHZ:6RQWKHFDWDORJ
$QDO\VLVRIUHVXOWV
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6\VWHP -DYD6( -$'(Y DQG*ODVVILVK VHUYHU WRGHSOR\:67KH5(67IXO FRPSRVLWLRQ QHHGHG DQ
DYHUDJHH[HFXWLRQWLPHRIPV'2+$FRPSRVLWLRQUHTXLUHGPVDQGILQDOO\62$3FRPSRVLWLRQQHHGHG
PV7KHVHUHVXOWVFRQILUPWKHMXGJPHQWDERXWWKHEHWWHUSHUIRUPDQFHRI5(67IXO:6VFRPSDUHGZLWK62$3
:6VDFFRUGLQJWR+RZHYHU'2+$SURYLGHVUHVXOWVRIH[HFXWLRQWLPHEHWZHHQ5(67IXODQG62$3
EHFDXVHWKH'2+$H[SORLWVWKHOLJKW:6VXVHGE\'3:6:6VWKDWDUHH[HFXWLQJXQGHU'2+$0RUHRYHUDIWHUXVLQJ
WKHKHWHURJHQHRXVFRPSRVLWLRQVXVLQJ62$3DQG'2+$IRUDFFHVVLQJRIKXPLGLW\DQGWHPSHUDWXUHUHVSHFWLYHO\DQG
5(67IXOIRUKLVWRULFL]LQJZHUHTXLUHGPV7KLVLVPRUHHIILFLHQWWKDQ62$3EHKDYLRUEHWWHUWKDQ
'2+$EHKDYLRUEXWZRUVHWKDQ5(67IXOEHKDYLRU+RZHYHUQRWDOOSURYLGHUVRIIHURQO\5(67IXO:6VDQG
WKHUHIRUHRXUSURSRVDOFDQEHDJRRGDSSURDFKZKHQWKHIXQFWLRQDOLW\RUUHVRXUFHLVDOUHDG\LPSOHPHQWHGE\RWKHU
VHUYLFHPRGHOEDVHGRQ62$3RU'2+$
7DEOH$YHUDJHH[HFXWLRQWLPHREWDLQHGRIWKHHYDOXDWLRQRI62$35(67IXO'2+$DQGKHWHURJHQHRXVEHKDYLRUV+%
7LPHV5HTXLUHG75 62$3EHKDYLRUPV 5(67IXOEHKDYLRUPV '2+$EHKDYLRUPV +HWHURJHQHRXVEPV
75WR*HW7HPSHUDWXUH    
75WR*HW+XPLGLW\    
75WR+LVWRUL]H'DWD    
7RWDO75    
&RQFOXVLRQV
7KHFXUUHQWWHFKQRORJLFDODGYDQFHVUHTXLUHLQWHURSHUDEOHDSSOLFDWLRQVWKDWWDNHLQDFFRXQWPHWULFVDVOHVVWLPHIRU
H[HFXWLRQ OHVV QHWZRUN WUDIILF OLJKW WHFKQRORJLHV DQGZKDWHYHU WKDWFRRSHUDWHVZLWK WKHLUEHVWSHUIRUPDQFH2XU
DSSURDFK IDFLOLWDWHV WKH FUHDWLRQ RI LQWHURSHUDEOH DSSOLFDWLRQV FDSDEOH WR VXSSRUW KHWHURJHQHRXV :6V 62$3
5(67IXODQG'2+$EHORQJLQJWRGLIIHUHQWVHUYLFHVHFRV\VWHPVIRUWKHDFFRPSOLVKPHQWRIXVHUUHTXLUHPHQWV,Q
DGGLWLRQ WKLV DSSURDFK DOORZV WKH DJHQW DQG V\VWHP DGDSWDWLRQ DW UXQWLPH EDVHG RQ D QRUPDWLYHPRGHO E\ XVLQJ
PHWDSURJUDPPLQJWHFKQLTXHVWKDWKHOSVWRWKHLQFOXVLRQRIQHZFRPSRQHQWVH[WHUQDOEHKDYLRUVDQGDJHQWFODVVHVE\
PHDQVRIWKHFRPSLODWLRQ³RQWKHIO\´DYDLODEOHLQ-DYDODQJXDJH
$'(/(LVDKHOSIXOWRROWKDWDOORZVWREXLOGDGDSWDEOHXELTXLWRXVDSSOLFDWLRQVEDVHGRQWKH0$662$DQGWKH
QRUPDWLYHDSSURDFK7KHLQFOXVLRQRIQHZXVHUUHTXLUHPHQWVLPSOLHVWRFKDQJHWKHDFWLYHQRUPVLQRUGHUWRSHUIRUP
DQH[WHUQDOEHKDYLRULQMHFWLRQRDQLQMHFWLRQRIDQHZDJHQWFODVVZLWKRXWVWRSSLQJWKHHQWLUHV\VWHP1RQHWKHOHVVZH
QHHGWRGRVRPHHIIRUWVUHODWHGZLWKWKHEHKDYLRUSURJUDPPLQJDVZHOODVWKHEHKDYLRUWHVWLQJLQGLYLGXDOO\RUJOREDOO\
DQDO\]LQJWKHLPSDFWWKDWDQHZQRUPFRXOGRULJLQDWHWRDJHQWDQG0$6OHYHO
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